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ABSTRACT 

The s e v e n t h  meet ing  of the  AAP Guidance,  Performance 
and Dynamics Subpanel  was h e l d  a t  MSFC on October  23, 1968 .  

MSC i n d i c a t e d  t ha t  Hohmann c ross -p roduc t  gu idance  
f o l l o w i n g  a S-IVB gu idance  c u t o f f  i s  p r e f e r r e d  i f  t h e  2-1/2 
s t a g e - t o - o r b i t  CM/SM launches  are b a s e l i n e d .  Var ious  a u t o m a t i c  
sequence  schemes t o  i g n i t e  t he  SPS as soon as p o s s i b l e  a f t e r  
S-IVB shutdown are b e i n g  i n v e s t i g a t e d .  

The l a u n c h  impact  of  t h e  r e c e n t l y  b a s e l i n e d  3 5 O  o r b i t  
i n c l i n a t i o n  was d i s c u s s e d .  The CM/SM may n o t  be ab le  t o  ren-  
dezvous u n t i l  t h e  day f o l l o w i n g  l aunch  i f  e x c e s s i v e  p h a s i n g  
must be done. However, t h e  unmanned LM/ATM must s t i l l  rendez-  
vous by t h e  f o u r t h  o r b i t .  This  c o n s t r a i n t  w i l l  s e v e r e l y  r e s t r i c t  
LM/ATM launch  o p p o r t u n i t i e s .  

Agreement was r eached  on t h e  g e n e r a t i o n  o f  d e s i g n  
t r a j e c t o r i e s  f o r  t h e  CM/SM f l i g h t s .  
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MEMORANDUM FOR FILE 

The AAP Guidance, Performance and Dynamics (GP&D) 
Subpanel  s e v e n t h  mee t ing  was he ld  a t  MSFC on October  23.  T h i s  
was t h e  f i rs t  meet ing  of t h e  subpane l  s i n c e  March 1, 1968. 
Fol lowing  the  p r e v i o u s  GP&D mee t ing ,  t h e  Mission Requirements  
P a n e l  c l o s e d  o u t  a l l  o u t s t a n d i n g  G P & D  a c t i o n  items s o  t h i s  
mee t ing  began w i t h  a c l e a n  s l a t e .  

The f i r s t  major  i t e m  o f  d i s c u s s i o n  was t h e  2-1/2 stage- 
t o - o r b i t  maneuver (SPS s u b o r b i t a l  i g n i t i o n )  which may be  base- 
l i n e d  f o r  CM/SM l aunches .  MSC r e p o r t e d  t h e  r e s u l t s  of  a TRW 
s t u d y  which recommends t h e  u s e  of  Hohmann cross-product  gu idance  
f o r  t h e  CM/SM d u r i n g  t h i s  SPS burn .  T h i s  gu idance  scheme assumes 
S-IVB c u t o f f  a t  p e r i g e e  and c o n t r o l s  t h e  SPS burn  t o  e n f o r c e  a 
des i red  apogee.  It  i s  recommended t h a t  t he  S-IVB have a gu idance  
c u t o f f  and t h e r e f o r e  c a r r y  i t s  own f l i g h t  performance r e s e r v e .  
Also t h e  S-IVB must p l a c e  t h e  spacecraf t  i n t o  t h e  c o r r e c t  o r b i t a l  
p l a n e  because  t h e  CMC c r o s s - t r a c k  e r r o r s  w i l l  p r e c l u d e  s u f f i c i e n t l y  
a c c u r a t e  out-of-plane PGNCS guidance  d u r i n g  t h e  SPS bu rn .  

S i n c e  t h e  payload  g a i n  i s  ve ry  s e n s i t i v e  t o  t h e  delay 
between S-IVB shutdown and SPS i g n i t i o n ,  MSC i s  c o n s i d e r i n g  
a u t o m a t i c  s equenc ing  i n  t he  CM/SM. The sequence cou ld  be i n i -  
t i a t e d  e i t h e r  by a d i s c r e t e  s e n t  from t h e  I U  v i a  hard wire  t o  
t h e  CMC o r  b y  t h e  CM I M U  s e n s i n g  S-IVB c u t o f f .  
would occur  4-6.5 seconds  l a t e r .  

SPS i g n i t i o n  

Next t h e  P a n e l  t u r n e d  i t s  a t t e n t i o n  t o  t h e  l aunch  
impact  of  t h e  3 5 O  i n c l i n a t i o n  now b a s e l i n e d  f o r  t h e  AAP c l u s t e r .  
MSC p r e s e n t e d  a c h a r t  showing p r e d i c t e d  l aunch  windows and phase  
panes  f o r  t h e  AAP m i s s i o n s .  It a p p e a r s  t h a t  in -p lane / in-phase  
o p p o r t u n i t i e s  a re  r e l a t i v e l y  few compared w i t h  t h e  s i t u a t i o n  a t  
29' where a t  l e a s t  one such  o p p o r t u n i t y  o c c u r s  d a i l y .  
f o r  t h e  35' i n c l i n a t i o n  m i s s i o n s ,  CM/SM rendezvous may have t o  
o c c u r  as l a t e  as 16-20 o r b i t s  a f t e r  l aunch .  S i n c e  t h e  CM/SM 
rendezvous  phas ing  i s  ground c o n t r o l l e d ,  good t r a c k i n g  must be 
ava i lab le .  
coverage  becomes s p o t t y  u n t i l  about  one day  a f t e r  l aunch .  Thus 
t h e  o p p o r t u n i t i e s  f o r  phas ing  maneuvers are  q u a n t i z e d  by t h e  

T h e r e f o r e ,  

After t h e  f irst  4-6 o r b i t s ,  t h e  ground t r a c k i n g  
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ground t r a c k i n g  a v a i l a b i l i t y .  Also,  p r o v i s i o n  must be  made 
f o r  t h e  s c h e d u l i n g  of t h e  crew eat-sleep-eat c y c l e  i n  between 
t h e  maneuvers.  MSC accepted an a c t i o n  i t e m  t o  e s t a b l i s h  l i m i t s  
and c o n s t r a i n t s  on the  t i m e  t o  rendezvous  t h e  CM/SM w i t h  t h e  
O r b i t a l  Workshop. 

The s i t u a t i o n  i s  much d i f f e r e n t  f o r  t h e  unmanned 
l a u n c h  of t h e  AAP-4 LM/ATM. The LM must be launched  i n  phase 
because  t h e  LM s y s t e m s  do not have t h e  c a p a c i t y  f o r  p h a s i n g  
beyond t h a t  r e q u i r e d  f o r  a f o u r t h - o r b i t  rendezvous .  Thus t h e  
LM l aunch  t i m e  must be c a r e f u l l y  s e l e c t e d ;  t h e  AAP-3 CM/SM w i l l  
have t o  be l aunched  3-5 days e a r l i e r  t h a n  t h e  LM. I f  t h e  LM 
does n o t  ge t  o f f  a t  t h e  s e l e c t e d  t i m e ,  a de lay  of  s e v e r a l  d a y s  
w i l l  p robab ly  r e s u l t ,  depending on the  yaw-s t ee r ing  c a p a b i l i t y  
of t h e  AAP-4 S-IVB. MSFC w i l l  e s t ab l i sh  yaw-s t ee r ing  l i m i t s  
f o r  t h e  AAP l aunches  t o  35" o r b i t s .  

Next MSFC p r e s e n t e d  t h e  WACS impulse  budget .  T h i s  
da ta  had p r e v i o u s l y  been g iven  a t  t h e  September  26  Weight and 
Performance Review and a l s o  a t  the  October  1 7  WACS PRR Working 
Group Meet ing.  One i t e m  of  n o t e  which s u r f a c e d  i s  t h a t  a 2% 
gag ing  e r r o r  i s  assumed f o r  WACS. T h i s  i s  p o s s i b l e  because  of 
t h e  meta l -be l lows  p r o p e l l a n t  e x p u l s i o n  s y s t e m  which a l lows  easy 
and a c c u r a t e  d e t e r m i n a t i o n  of p r o p e l l a n t  volume. T h i s  was of 
p a r t i c u l a r  i n t e r e s t  t o  t h e  MSC r e p r e s e n t a t i v e s  s i n c e  t h e y  must 
contend  w i t h  t h e  r e l a t i v e l y  i n a c c u r a t e  PVT g a g i n g  s y s t e m  on t h e  
RCS and a l s o  on t h e  SPS du r ing  o r b i t  c o a s t i n g .  

F i n a l l y ,  t h e  q u e s t i o n  of  d e s i g n  t r a j e c t o r i e s  was t a k e n  
up.  MSFC agreed t o  work out  a s c h e d u l e  whereby t h e y  w i l l  p ro-  
duce d e s i g n  t r a j e c t o r i e s  for t h e  CM/SM f l i g h t s .  MSC must f i r s t  
supp ly  t o  MSFC t h e  guidance  e q u a t i o n s  for t h e  2-1/2 stages rro- 
gram. MSFC w i l l  r u n  three-s tage s i m u l a t i o n s  to an MSC-provided 
i n s e r t i o n  v e c t o r  t o  de te rmine  t h e  S-IVB c u t o f f  v e c t o r .  MSC w i l l  
t h e n  use  t h e  S-IVB c u t o f f  v e c t o r  as t h e  i n i t i a l  p o i n t  of a de- 
t a i l e d  CM/SM o r b i t  i n s e r t i o n  t ra je / ; to ry .  
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